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mmm 

Na + -dependent glucose transporter(SGLT){i^;Vn-^^ti!l7l|-r^MSaK 
•eafeDs SGLT-1, SGLT-2«^tlTV^o PfM0^$ffl©-efci:£fcr SGLT-2 i$mi 
bT V ^ § o KliCD^Iffl^© SGLT i£© £01/3 -X U ^ D & £ tlfc 

yAn-^Jij&^^cD-oT^^^iJffl^tiSo SGLT £Pfl«fftfc^ f?JjjK©m$l 
it©^>3-^o|iD^i»U ^>n-x»M^?)W^n?»o -€© 

^©^>n— xm&u^mm-r^MMit^o 
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o 

•y K) (1A) Xtt(lB) £lf^i§mgU *ft£©fiM^iHft/9* 

Mitfe^ -Jt§S$ (1A) Xtt(lB) T^^ti^^tJ^K)«MT«^ 
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^ 71— ftfr&^U R1~R5 fc£|5lb-e&M&oT^T& «fc< s 7kM 

f % mmmmm & urn r % 0 

ri&m tits fitmm 6s $f^b<^«i~4^ 

^n*-T^o tj^jIMs 7 )\s3rom&7Ji%-)i^s i&WLTJi^n^y&s 

f£l£77i/3vi/:r$y^ fg^r;i/*y-r;^ mBrjutr-ji^ fgl&T 
;i/^-;i/S(-43tt§ r^ ;l/ ^;i,j s r^;^-;^ r> ;l/ ^- ;1/J y- s jt|re&# 
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TJ^jvmtvxits p<^;i/fis ^;i/*s rntm 

Zi^&tLXlts * h^>Ss ^h^^Ss 7°P bVl/^i-'Ss -YV7°PbVl/ 
bTfct, ^W^Ss x^/VT^S^ ^DtVl/T^yfts 

* s rpb^-^S^W^ti&o «T;i/^-;vs^bT(is b-;i/* N 7° 
p^;i/Ss 2-p< -M/-l-7°p^;^^W^ti&o {&WiTJi*=.))/Mb VX 

^7 -£73^ 1 Xfcfc 2 W±©gf«(- J: »3 g|&£nWT 4) J;l^7:7;i/ 
S s 7 x * ^ 7 -fe* 75m # 1X^2 J^±©gf«{3 J; D HfH£ *7£ l^T % 

i^7x^ ^;va^*^tf 5> ti & o £ c: x\ ^7 ^7;i/S W7 ^ t> 
S^btli {£l&:7;i/p^>Ss f«T;i/=3r;i/*s ^p^v*. /\D^;ii7 

7jcStS^ r iwWb-f & 7. bT fck T 7;i/Ss # — > W — b &ifimf £ 

i/n^i/Ss ^v/ntm ^i7i-;vsiwe)tis #;i^*7 
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±!B-*85*; (1A) X^(1B) fc*V^Ts XT?^na*fcUTCD/5-D-^;i/ntr 
5 y ^;i/Sfc*s ^© 1 ^ b < t±^tfc©2kKa6**T^;Wb^nT vat % £ < s ftfc 

5b ;i/^-;v- /3 - D - Vji n t° =7 J *y)\sm?m~f btiZo 

mtz, x-e^nsSi: bto/3-D-^v^ n-;^ ^©ieb<j±» 
7M£S^^>;Wb£tiTOT&£ <s *;i/^^^>;vS^^^;Wb^tiTVAT*) 

^b^tLTv^T*) £<U Xs ^;v^>It«^T;v^;vaT^^^;Wb^tiTVAT 

XTil£ti£S£bT«s f#^s /5-D-^>3t'7y ^>;va, 6-0-T-fc^;i/- 
/5-D-^;i/^b°^y ^>;v«, 6-0-^ hdf-^^;v^-;i,-/?-D-^>^ 

^ b v ^ o Ml- {is /? -D- ¥)i i/;va^ /? -D- ^ p S b v a 0 
XT3!£ti£S#\ M2:iP^o©7jw^;H, mmr^^y 

;i/»^?Ifcm3ST 1 % b < &»i©7k»^:F 
^;Wb^tiTv>^»/?-D-^>n t:^y ->;i/XT&ScW£?£ bv> 0 j^»2 ~ 6 o 
1> ; -r ;i/Sx&{Mt;v n ^> # ;v ptfn^ST t Wb ^nTv^©^<tD 
$?£bv^ 0 &/^T&s locD7W» s T^;Hb^tvTVA^©»^bv^o fc&fr 
tf\ 6fe©^SM^i-^bTV^7j<@tS^T^;Hb^nTV^CD^f £ bVA 0 
H«Jfcy; s XT^tl^S* 3 ; - D - If 7 y ^>/HS 

xf 6-0 -t< h ^r^>7b;v^-;i/-/? - D - 1'^ y ^;i/*T& bv> 0 

Y-em^n&^t bT^s i~3 ©«T;v^;vax»^iSs l 6 
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© 4 ticfc: & v > x tiT v > § r ^ ;i/^;vawi2$fi$i© 7 * 

s^too imm^s ^^*s rphvi/^ 

^>^;vaOT^g^©7^-;i/SW^bv^o i:D;bt3\ tK^M^ 

ri~r5 t^tii-si: itit mmwt i ^ ^ 6 ©fsM^^^i/Ss j^m^j i & 

y^mm^s ^h^>*s tr-;^ T'n^^ji/S, 

bV^o £<£>*§£\ >J>t£ < £h R3 ^±H3©#? * b^S^f^^fe^®^ 
£bl><> R1—R5 ©^^,CD-o^±SB©$f^bV^©V>-fti^T$)^tl^ ^tl^j 

^-^©l^n^^D^^ R4X&R5 ft*? yf?IJ!^-£&&© Mfl bV> 0 R 

±X7mw>^x%>*), R3 {SMt;vp^>>* s m^r^-Ji 

mxte&U7j\/*~)v^xfo%®m : f%.L^o Ris R2, R4 w R5 ©v^-rn^-' 
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^ r: ; V* ^ 3 © & £ £ o 

Xs -UStft (1A) Xfcfc(lB) fc33^T> Y^h'j7MP^f;H^§0^ 

Xs — JUSiS (1A) X&(1B) fc*t^-Cs Y**hU7;i/3i-D^^;i/ST?S>t)N n£* 
lTfe&©W£b^o 
Xs -JKsS (1A) Xfcfc(lB) fcfc^Ts Y^>'j7/^D^^St$)Ds nfl* 

b< tt^©7MS^r->;Wb^tiT^T^ <tv>) t?&s©*^F* bv^ 
Xs — *S!5£ (1A) X&(1B) iz&^X, Ytnvyjv^ra^^jmr^^), n& 

&&&©*^#:r^;Wb£ftWT% £<s Xs *;^-M«7;i/^i/ 
fi^x^;Wb£tvr^T&<fcM) -e$>§©/W£ bi> 0 
Xs — )&S5*; (1A) X&UB) fc^Ts Y^fU7MDy^Stfe^ 

X, — JSSiS (1A) X&(1B) fc^vts Y/b«h U ^^P^^l/S^afeDs 
1 T?$> Ds Xft s 6-T-te^-;i/-/3-D-y;i/=3 t°^y iWV*l!fo&c7)5&W3; bv> 0 
— jRS: (1A) Xfc£(lB) fc^Ts Y^h'J7MD^^l/S-e$)!}s 

X, -JK (1A) Xfcfc(lB) t^V^Ts Y^h';7MD^^S^^ 

Xs -fbS (ia) xtt(iB) t^v^Ts Y#> u^i/^o^^S-e&Ds 
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1 Ds X&6-*?)l'-/3-V-yjbpV—;i/&"Z$>Z<Dtffi-& bV^o 
Xs (1A) X&(1B) fc*V>Ts /?-D-^^7^WI/S (£© 

Xs -HBB5£ (1A) Xtt(lB) Kl*V^Ts /?-D-^3t7;WH (CCD 

Xs -J&sS (1A) xtt(lB) ki^Ts Y«l~30fi|7;vwixy; 

j^H8fcl~6®;l— y Maimer n*sitf*Ds Xtfi/S-J)-?)]' 

a - ;v^s xtr^ > ^ -t e> aanss-e i * b < mtmo&w&ifiT 

S^WbSftTWC £ £ W Z *MC3WR^ 1 ~3 (DmRT)^)V 

MW.mx%> & fr5tt±7 U -)y%W£<D 4 tt^^tti^ fit l> 3 T 7 ;i/ 
^l/SX&MifecD? je Ds R1,R2,R4 RTf R5 ©^-fn^— o^V\P 

<7V*T»&£frXfci R1,R2,R4OTR5 i$±X7&mm^X$b D> R3 

Xs -fl£5$ (1A) Xtt(lB) t^V^Ts Y#pWV*T!*t>N ntinxfo*), X 
Xs (1A) X&UB) fc:fe^T> Y^^;i/*T^Ds n#lt?fcDs X 

-D-^;i/3 ^; ( c osa:^* 2 £> 2 o j <i « 

8 



WO 02/36602 



PCT/JPOl/09555 



tjv n */ # m -k&s > s J e> sifcfti s&t? 1 % b < fcttteR© 

Xs (1A) X&(1B) K&^Xs Ytfi^)V&t*tbt)s n#U^£Ds X 

{gg^;v^-;va^& £©£*$?!; bu Q 

Xs (1A) X&(1B) £:&V>Ts Y#*?-;i/£-efcDs n^l^^!?, X 

tfi/3 -d-?f)l>u J ( z. <Dm±$zMW(. 2 2 0 © J A iSM 
TK^^yjJ)^-)^ RXf^>V^ )V&ti>ibmt£n2>A~e 1 & b < ttitifc© 
7j<@tt#>:WWb£nWT i £) c fc^) T-feDs ZWV7"nWl/Stfe^ R3 s&* 
ffiftTTl/*-— D> R4 3-fefci: R5 #:7 yJKM^&S©***?* bW 

Xs — (1A) Xfc*(lB) fc^Ts Y/^^ST'&Ds n#lt?ifc*K X 
a*/? -D- 3 tr ^ y >>;i/S ( £ (Dm±^mWc 2 2 0 © * y -i M 

(1A) Xtt(lB) fc^Ts Y#^3Sn/*T»&^ n#?lT»&*K X 

mSCTfr>r==>)VgrZlb t) ^ R4 R5 3 ©jWS bl^ 

Xs -$B£& (1A) X&UB) fc*V^T> Y^^-;i/a*S^I±hU7;i/^-D^^ 
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f>2 0<DT)]s%;j)l/&, im.TJVn^>tl)^~)\y^ OT^W-'OVX/?)^ 
&7kmM^ ^V7*PWV^ 77;V^S3lli7x-;i/ST"$.^ R1,R2 3 R4,R 

4- ((4 -5- (h'J7/Un^^v) -1H- 

y 3-0-/3-B- Vim t'^ y K ; 
4- ((4-^^;i/^^-^3ir:;v) p<^-;i/) -5- (h^MD^^l/) -1H- 

V 3-0-/?-D - 201/3 b^yi/F; 
4- ((4-7 , Pf/W7ir:;p) -5- (h'J7Mn/^) -1H 

_ ^ ^ sj _ 3 _ o - /3 - D - 7)1 3 1° ^ y ^> K ; 

4- ((4--f V7°DbVl/^^-7^-;i/) -5 - (h'J7Mn^f/l/) 

4- ((4-p<^;v^^^;v) ,>wi/) -5 - (h'j7Mn^^) -lH-t°^v" 

4- ((4-3i9 L ;v:7 3L-;v) ^WiO -5 - ( h u^i/^ppWiO -iH-t°^/ 

4- ((4-^nt:;i/7 3i— - 5- (b'J7Mn^f;i') -iH-t°^ 
V — 3 -0-/3-D- t. 0 ^ y F ; 

4- ((4--f v7Dt>7i^) -5 - (h'j7Mn^f;y) -ih 

4- ((4-b-;i/7^-;v) -5 - (h'j7MD^^) -lH-tr^i/ 

3 - O - (3 -D -^>rt h 0 ^ y ^ F ; 
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4 _ ((4-^V7i^l/) -5 - (h'J7Mn^f;v) -lH-fc^ 

V— ;i/-3-0-/?-D-^>nt^^iy H ; 

4 _ ((4-^j^7i-;v) -5- ( b u ^;v^-D^^;i/) -ih- 

tf^^-;v- 3-0-0-d - ^y^>F; 

4 _ ((4-i^^7i-/1/) -5- (h'^MD^^l/) -1H- 

3 —0 — /3 — D — JfJl/^ t"77^F ; 
4 _ (( 4-^011°;^^- 7 -5 - (h'J7MD^^v) -1H 
-b^ v*-;v- 3 — O — /?— D — b^ ^ n > F ; 
4 - ((4-^ v7°Ptvi/^7^-;i/) -5 - ( h u 7;i/^-D^^;i/) 

4 - ((3-^^-;v^-^-7 3in;v) -5- (b'j7Mn^^v) -lH-b 

4 - ((3-^^;^^-^3i^;b) -5- (h'J7MP^^V) -lH-b 

^V — jb-3-0-/?-D-^3f77^ h* ; 

4 _ ((3-7'ntf/l/ft7x-;v) -5 - (h'J7MD^f/V) -1H- 

3-0-/5-D - b°-5-y S/ K ; 

4 - ((3-^fV7 1 nt>^7x^i/) -5 - (h'j7Mn^f;i/)- 
lH-b^V— ;v- 3 -0-/3-D- b^ y K ; 

4' _ ((4' pWl/) -5' -hij7MD^^V-3 

> _ 0 - (6-o-*;v^V h^>-)5-D-^t77^;i/) -iH-b^./-;i> ; 

4= _ ((4' - x ^V7x-;i/) -5 5 - (hU7MP^fJV) -3 

> _ 0 _ (6-0-W7h^>-/3-D-7>3t77^V) -lH-t.^y-;V ; 

4' - ((4 5 -^Wt7i-;y) -5' -bU7;^n^^i/-3 

5 -O- (2,3,4,6-0-^ h7?W;M-D-7>3t"77^) -lH-b^./- 
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4' - ((4 5 -x^7x-jl/) ;>Wl/) -5 5 - (hU7Mn^f^) -3 

' -o- ((2,3,4,6-o-x h^T-fe^-;v-/S-D-^=it:^7^;v) -iH-t°^ 

4-[(4- h u ^;v^i-n^ h^i>7 3i-;i/)p<^;H-5-h vyfl/Xn^j-jv-m-v? 
V — ;v- 3 -0-/3-D- t^y^ F ; 

4'-[(4'- h U 7J]y#v* Y^yyaL- ;v)p<5 L ;v] -5'-h 'j7JVtn^f;V -1H- 
;i/-3'-0- (2,3,4,6-0-^ h^T^Jl) -/9-D-^t'7;^> 

F ; 

4'-[(4'-f'J7MD^ h^r->7^— ;i/)p<^-;V] -5'- h U 7 )\s3rU *?-)V-m-\Z 
-3'-0- (6->b;i/^ -|S-D-^3K7/'i/ F ; 

4- i(4-x.^jvy -i-^>^;i/- 5 - h U 7MD^^;i/ 

4' - [(4-az^;i/y3i-;i/) -1' -^>^;]/-5' -hU^;^n 

-lH-lf^V-;V-3 5 -O- (2,3,4,6-^ h^T-fe^;i/) -/?-D- 

^;i/-iH-t°^v-;i/-3' -o- (6-£;i^b^» -/?-D-^>=» 

4- [(4- x^l/7i-JV) p<^7V] -1- [(4-^F^>7jr;i/) 

] - 5 - h U7;^P^^;i/-iH-b^y-;v-3-o-/?-D-^;i/nt^y 

4' - [(4- x^I/7i-^) -1' -[ (4-^ F^>7x-jV) ^ 

-5' -h'j7MD^^;i/ -lH-f^^-;i/-3 5 -O- (2,3,4,6- 

4' - [(4- p<^-;i/] -l 5 -[ (4-^K^>7x_;i/) * 

12 
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_5' - h u7;i/^-np<^;v-iH-t:^V";v-3' -o- (6-*;v^ 

4 _ [( 4 _ -i-7i-;v-5- h U 

-lH-tr^V 1 — ji-3 -o-/?-D-^;i/3 t°^y s> k ; 

4 > - [(4- -1' -y^-)V-5' -h'J7Mn 

-lH-fc^V"-;i^-3 J -0- (2,3,4,6-^ h 5 T-fe^V) -/J-D- 
^3^7^^ F ; 

4 5 - [(4- if;i/7i^i/) -l' -^3i-;i/-5' -h'J7MD 

p<^;v-lH-f^V-;i/-3' -o- (6-#;i/tfb<F^» -/?-D-^>n 

4' - ((3-:7;i/#n-4-* h^->7^-;^) ^wv) -i' -^vrntvv-s' 

^;i/-lH-t^\A-;v-3' -o- (6-#;W^ -£-D-^;K3t:^ 
y > F ; 

4' - ((2-^;v^d-4-p< h^^>7i-;i/) -1' —f vrnh°;i/-5 5 

_ ^ _ 1H - 1: ^ 3' -o- (6-#;t/^ h=^» -^-D-^k' 
7 y ^ F ; 

4' - ((2-7MD-4-^^7i-;i/) -1' — f V7P^-5' - 

^<^;i/-iH-t:^v-;i/-3 5 -o- (6-#;i/#7< -/?-D-^b"7 
y $/ F ; 

4 5 - ((2-7MD-4-x^l/7xr;i/) -1' fV7'DE;i/-5 J - 

^^;i/-lH-h^V-;i/-3' -0- (6-*;M?* h*^) -/5-D-^WK7 
/ F ; 
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4' - ((3-7;i/tn-4-xf;i/7i-;i/) -1' -<i v7n^-5' - 

^^;v-iH-h-^9-;v-3 J -o- (6-^;v« -/?-D-^;i/3t7 
K ; 

4' - ((4-x^;v7i-jv) p<^;v) -l 5 

H-t:^y-;i/-3 5 -0- (6 -/?-D-^;i/nif^y */ K ; 
4 ' _ ((2-7Mn-4-x^jV7xrjv) -l' — f vrPtf;i/-5 5 

-p<^;i/-iH-h^v"-;v-3' -o- (6-£;i/tf^ h=^» -/3-D-^>nt: 

4 ' _ ((3-^;v^-D-4-^f--;V7^n;i/) -1' — r v^°d 

4' - ((4- (1-7'Dfx;!/) -1' -^vt'dkW 

^;v-iH-t^v*— ;v-3 5 -o- (6-#;i/^ h=^» -/?-D-^t7; 

4' _ ((3-^;i/7i-D-4- (1-7°p t°^;i/) -1' —f vrrnt: 

;i/-5' -7<^-;v-lH-t:^v*— ;i/-3' -o- ( 6 -tuitf* -/3-d- 

4' - (l-7'nt-;i/) 7i-;v) pWv) -l 5 -^V7nt 

;1/ _ 5 ' .^^-iH-tf^^-^-s' -o- (6-*;V^h^r^) -/?-D- 

4- ((3-7;1/t1-d-4-^ !>^>7x-ji/) p<^-;i/) -l-^V7'Pt'^-5-^^ 

;i/-lH-t:^ N 7—^-3-0-/?-D-^>3b o 7y ^ F ; 

4- ((3-7;i/^D-4-^^;i/^3ixi;i/) -1-^V7*d^-5-^^ 

-iH-t:^y-;v-3-o-/?-D-^;i/nif^y^ F ; 

4- ((2-y)V#V-4-* h**/7 x.~)V) pWI/) -l->fV7D^-5-^^ 
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4 _ ((2-7Mn-4-^f;i/7x-;v) ^;i0 -1— i V/D hVi/-5-^^;v 

-lH-t:^V~— ;i/-3-0-/?-D-^;i/=ib 0 ^/^ F ; 

4- ((2-7;v^-d-4-x.^;v7^-;v) -1— f vrn bvv-s-^^v 

4 _ ((3-^;i / ^-a-4-^;i'7^-;v) -i-fvrnif;v-5->f;i/ 

- 1H- fc° ^ v 7 — ;U -3-0-/? -D- ?))/ nb'7y^ K ; 

4- ((4-^^-;v7^-;v) vrPt:;v-5-p<^;v-iH-b^ 
v*— ;i/-3-o-/?-D-^;i/nt°^y ^> F ; 

4- ((2-^;v^D-4-^-;i'7ai-;i/) -l-^vrDbviz-s-^f- 
;i/-lH-tr^V-;i/-3-0-/?-D-^;i/nt:^y^ F ; 
4_ ((3-y;^P-4-^5 L ^;i/7^^;V) -l--f vrpf;i/-5-p<^ 

;i/-iH-t.°vv— ;i/-3-o-/5-D-^';v=it. 0 ^y F ; 

4- ((4-( 1 -rDt-Jl/)7x^b) -l-JV7WJ)/-5-*3-)l- 
lH-t!^^— ;i/-3-0-/?-D-^3t7;i/ F ; 

4- ((3-7;i/^-D-4-( 1 -7Pb'rjV)7i-;i/) -l — T V7'DtW- 

5- ^^-jH-t^y— ;i/-3-0-y5-D-^>Pt"^y^ F ; 

4- ((2-7;i/^P-4-( 1 - 7n^;v)7i-;i/) p<^;v) -l— f vrn t°;i/- 

4- ((4-^Wt7i-)V) p^lO -5 - (b'j7MP^^V) -1H- 

y 3 — /? -D — £-5 y ^> F t> P - s> # Tis v F ; 
4 _ ((4-x^7x'jV) -5 - (h'J7Mn^^l/) -1H- 

t .^y_ ;1/ _ 3 _^ ;v _£-D-^> rnt'^y ^> F^P-y^T^y F ; 
4- ((4-7°Pt.°;i/f-^-^^-^) - 5- (h'j7MD^^I/) -1H 
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4- ((4 — rv7DWW7xr;i/) - 5- (h'j7/l/^D^f;V) 

-lH-fc:^./— ;i/-3--f;v-/?-D-^;i/nt°^y^ F ; 

4- ((4-^fJV7i-Jl/)^^)-5 - (hU7MP^f;V) -IH-b'^y 

4 _ ((4_^;i/^3i-;i/) -5 - (b'J7MP^f;v) -lH-t'^v* 

— jv- 3 --f ;i/-/3-D- ^1/3^7; *y f^p — vZTl/y F ; 

4- ((4-rDhVV7i-;i/) - 5- (b'J7MD^^/l/) -lH-t:^ 

4- ((4--Y V7'nb°;i/7 3i-;i/) -5 - ( h U 7 t^-fr) -1H 

-tf^V— ;i/-3 — f ;]/-/? -D-^Ph'^y ^ F^P — y#Y*/y F ; 
4- ((4-b-;v^ 3 i-;i/) - 5- (h'j7MD^^) -lH-f^v' 

3 — f ;v-/?-D-^tf7y^> F<>n — ^y<7TSyy F ; 
4- ((4-^^-;i/7'3i— - 5- (h>j7;^D^^i/) -lH-h 0 ^ 
v*_ 3-^;i/-/?-D-^;i/nt.°^y $/ Yt>v-y7T*yy F ; 
4 - ((4 -5 - (hU7JVtD^^V) -1H- 

tr^\7—;i/- 3 --r;i/-/?-D-^*;i/ntr^y f<>p— vZTi/v F ; 
4- ((4-^^;v^^-7ai^;v) -5- (h'J7Mn/f;v) -1H- 

t «^ V '_ ;l/ _3 _^;v_^_D-^>3h°^y ^> F^d — vZTi/v F ; 
4- ((4-7°UU)ltt7 -5 - ( F U 7MD^^/l/) -1H 

-if ;i/-3 -^/v-^-D-7*Ji/3t"77 F^n — v>??*/y F ; 
4- ((4-^v7nt>ft7x-/i/) -5- (f'j7MD^^;v) 

-lH-f^— ;i/-3-^;v-/?-D-^3t:7 7^ F^P^y^rs/y F ; 
4- ((3-^^;v^7 3i^;i/) -5 - (f'J7Mn^f;v) -lH-b° 

^ "J—jv- 3 -> r /? — D — b^ y 5/ F ^ P- y #7^> y F ; 
4- ((S-^^l/^^ain^) -5 - (b'j7MD^^) -lH-h° 
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4 _ ((3-7pW^7x-;p) if;!/) -5- (h'J7MD^^) -1H- 
t'7 - 3-^it/-/3-D - ^/l/3 h'7 7 ^> l")D->^7^^ h* ; 
4- ((3--Y V7DW^7i-;V) - 5- (h'j7MD^^)- 

lH-t°^v— 3 H;v-j5-D-^3K7; ^ K^nn y^T^y K ; 

4- ((4-^Wt7i-^) -5- (h'j7MD^^ 

) -iH-f^y-;v-3 -^;V-/3-D-^tf7 7 >>n*— h ; 

4- ((4-^^ L ;V5 : -^-7 3i^;i/) -5 - (h'J7Mo^^ 

) -iH-b'^v'-;v-3 -^;i/-/?-D-^>r3t g ^y>n^— ho 

4- j>Wl/) -5 - (h'J7MD^f/l/) -1H 

- V-;^- 3-0-/5-D - If 5 y S/ P ; 
4-((4-ni^;v^air:;i/)p<^;v) -5-( b U 7^n^ ^) -lH-t:^v*— ;v-3- 

4 _ [( 4 _ y^;v] - 1 -^>^;i/- 5 - b V 7Mn^ 

^V-lH-t^V*— ;i/-3-0-/?-D-^f77>> F ; 

4 > - [(4' - x^7ir;i/) p<^;v] -1' -^>^;i/-5' -hU7;i/ 

^-p^^;i/-iH-t:^^— ;i/-3' -o- (6-#,Mt*h^» -/3-D-tr 

;^t7; ^ I* ; 

4- [(4-rc^;v^3i^;v) -l- [(4 h^>:7 x-;p) 

-5-h'J7;w^f;i/- ih- t; 7 -3-o-/j-D-^tf7;^ 

P ; 

4' - [(4-^;i/^3i~;i/) y^;i/] -I s - [(4 5 h^>7i^jv) * 

- 5' - h ';7;i/^-D^^;i/-iH-t.°^y-;^-3 5 -o- (6-#;i^ 
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*F^» -/?-D-^;vnb'^y is F ; 

4 _ [(4_ x ^ ;]/7x -;v) -i-7i-;i/-5-h'J7;i/tn^f;v 

- 1H- b^V 3 -0-/5-D- b^ y F ; 

4 > _ [( 4 ' _ ^^37^-;!/) -1' -7i-;V-5' -b'i^M 

n^;]/-iH-b^v*-;i/-3' -o- (6-ft;i/^ F=^» -/?-d-?> 

r2b^y->F; 

4 ' _[ ( 3 ' - 7 ;v^-n-4' -p< F^^-AO *?-)V]-V-' i V7p b;]/-5'-;< 
5^-lH-b^\/-;i/-3'-0- (6-#;P#\>< F3^» -/J-D-^3K5;*y 
F ; 

4-[ (2-7;V^-n-4-^ h^>7xr.;i/) V7n Wl/-5-^^;H 

H-b^V— ;i/-3-0-/?-D-^>nb"^y 1/ F ; 

^^;v-iH-b^y-;i/-3' -o- (6-£;v^ F^» -/J-D-^vmt:^ 
y ^> F ; 

4 _[ (3-7MP-4-^^l/7i-;V) ^^l/]-WV7PWH-^^HH 

-b^v*— ;v-3-0-/J-D-^V3^7;i/ F ; W 

4 >_[ (3'-^;^p-4'-^^;i/7^-;v) ^^i/]-lWV7nwv-5'-^f;i/-lH 
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4'-[ u-^)vy ytj-;i/]-v— ( V7°Dtvw5'-^^;HH-f7^ 
-;]/-3'-0-(6-#;i/*U h^>)-/?-D-^;i/nt^y >> h* ;OT 

jI/-3-0-/?-D-^l/nb'7y^ Ko 
*%e^cDt:^v*-;i/B^* (1A) X&(1B) ©§^#&©$!£bTs x 
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O 



K 2 C0 3 




(6) (2) 



^mW<Dlh<&m (2) ti^ttSMIi W%.&, 1,2-^h KP-4- [(4- 
p<^;H -5- (h'J7Mn^^i/) -3H-t°^y-;i/-3 

-;t> (4) (J. Med. Chem 1996, 39, 3920-3928 fcri3*©^r£f!iO ^2,3,4, 
y.-r-Q-Tlzf-fr-a-d-lfJl^^; WV7D?^ K (5) £j^£U<>i^ 

3BWSU ^h^-O-T-fe^^^ (6) £f#s ccDf^P^^K^b^'^Ajic^ 
?ST»«M1- £ - ^ £ <fc t) n % Z £ ^tB* & o 
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m^-;!/^^-^) -5- (h>j7;i/tn^^) -3H-i^ v"-;i/-3-^-> 

(7) (J. Med. Cheml996, 39, 3920-3928 ^fB«©^-eSSM) £ 2,3,4- hU - 

0-^>^'l/-D-^n^7 7^ K^D — y^r^f P (8) £5F 

h7tFD77>+s hiJ7xr;i/*^7-fX 7y^*)^">l^^^ (D 

E AD) fcl.51#HfiJ&3*T* ^D-?h^7^-^MV^IfiU 

^>S>;V*ffi<* (9) £#s d0*^f*^7X*#HMTs 20%Pd(OH) 2 T^^f 

*mW<Dfc<£® (15) T^ti§ib^r«s [(4 
*=.)i) **)V\ -5- (h'j7MD^f;k) -3H-b s ^y-;i/-3- 
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s XM&M tiot^>^7JV3 — ; v K ^ S J —)i>±<Dmm%%.B £ ( 1 1 ) 

tiiU ^ h7-0-T-te^;i/*M^ (13) £#s ^V^TTK^b^U^ATK^^ 

& c t «t ^ ( 14 ) & ^ h ^m* § o f# h titz ( 14) © i wam&fc ? 
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*%m<z)ttx&to (21) -em$n%>4k-&m±s mm, T-^bmm^^tz-y 

h K7^>^gg3g£#-5£fc£J;Ds 1,2-^fc FD-4-[(3-7;1/^"P-4-p< h=^> 
7 31 ) p< -5-^< ^;i/-3H- 1: ^ v*— ;w3-;t >( 17) ict^T^o & 
l^T\ 3teJERJS&fc<fcoT 2,3,4,6-^ h7^>^I/^l/3K7^-^J:lf7^-;V 

s 3^v^DK;i/4ffl^ -f vrot:;WbbT(l9)*fc-rsiii:*»T!SS 

o (19)<0^>^;ufiUHa***3Wa»TN 20%Pd(0H)2 T?Jtt««bT(20)2:bT> 
ifci ve (20 ) CD 6 tfcdc&gfc: J^@tp< « 5ii:t«t 

D(2i)^f#^.ch* 5 -e$§o 
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V^ityemnmtZZhfc&t), 1,2-^fc FD-4-[(3-7Mn-4-^^l/7i 

^;v]-5-p< ^-3H-t^ y-;v-3-;t>(23)£f#3 £ h^T« § So *v^t? 

x mmmiz&^x 2,3,4,6-0-^ y^t^^-ol-^-^^^j^)^^^ 

Kfc^^V^— ;i/±©7jcm^MJ5S^-^T(24)^f#> i^Tt'^v— HSSm 
SCil^^c (25)©T-fc^;M£^*£ IN LiOHT«^bT(26)hU 

T? ( 26 )CD 6 £dM» 3U^W-nn IsIM -^3 £ fc «t & ( 
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s ij-^*-h&&mft>ti, Ti/jmtvTitmz-U, «2^^2o©7 
^Hj§©-» (ia) x&ub) i:mgti%4k^m&M(Dmm%ffihm2>m&s 
s u>^its ^cJtsit vi/>t>Kn n^^its 
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^^ff a CI h (3 J; o T % l# b n & o 

^b^cd-^ (ia) x&(ib) ^3ft£ft^fc&*©^*n#k 

£lk ai^Js «HRJtHk *t&8!k mi*m^J^^^SP^fe^ m^^<fcD^J^«^ 

N ?7h7nA, h^^>hs -if^^X ^x5?<.y£\ b Fd^7°d bVl/-fe;i/ 
p— ^ s h Kp^>7°Pb°;i^-3\ b-;i/bP I) HWJ^b 
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HM?'J 1 

4 _ ((4-p<^-;v^^-7 3ir:;V) -5- (f'j7MO^^) -1H- 

3 -0-/5-D- t:^ y F 

x® 1 

4'- ((4'-^Wt7x-jl/) p<^-;v) -5'- (bU7Mn^^V) -1 
H-t°^V*— 3'-0- (2, 3, 4, 6-0-^ Y^T^M -/3-D-^ 

i 5 2-^tFn-4- ((4-^wt7i-;i') ^<^-;v) -5- (b';^;v^-n 

-3H-k°^V*— 3 519mg(1.80mmol) (J. Med. Chem 1996, 39, 
3920-3928 ^13«4©^-e«)s 2, 3, 4, 6-0-fh77^-a- 
D-^h^y^V/D^ h* 1.258g(3.06mmol)^'ft 1 ^>^;Vb U-n-^ 
^TV^-^A 112mg(0.36mmol)s $m% ] )tr2± 1.244g(9.0mmol){37K O.lmL 
ftXP? P D 4mL £ Dn?Ls MUX 21 bfeo MJi&HT#> 1 0 %W68t 
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(v/v)) tcfcDIIU 4'-( (4'-^^-;i/5 : -^-7 3i-;i/) p<5^;v)-5'- (hU 

7;i/^-D^^) -lH-b°^y-;P-3'-0- (2, 3, 4, 

-/3-D- M^;*/ Y <D$m&W$%>) 870m g (1 . 41mmol ) 

^-NMR (300MHz, DMSO-tfff) d: 1.92(3H, s), 2.03(3H, s), 2.05(3H, s), 2.10 

(3H, s), 2.45(3H, s), 3.74(2H, s), 4.21(1H, dd, J=2.4, 12.6Hz), 4.28(1H, 
dd, J=4.2, 12.6Hz), 5. 19-5.28(4H, m), 5.41(1H, d, J=6.3Hz), 7.09(2H, d, 
J=8.1Hz), 7.16(2H, d, J=8.1Hz). ESI-MS(m/z) :619[(M+H) + ], 617[(M-H)1 

X*12 

4 - {{A-^^^^y -5- (hV7MD^f;v) -1H- 

3-o-/?-d - ^3 fc° v y ^ F ©la-gfc 
4'- (H'-p^;^^:?^-^) ^<^;i/) -5'- ( h V yjv^rm^f-jv) -l 

H-f^V*-;V-3'-0- (2, 3, 4, 6-0-5 1 h^T-fe^;V) -/3-D -if 
jVnf7;i/ HcD^Stfe^^ 804mg(1.30mmol)^3i^y— ;v 6mL KJSiU 

5 0 %7MIHb# U <i> AtRMi 0.8mL £?iTU iSt- 1 O^^bfeo «H 
T7^ 1 0%Mt-epH7^»SMbfef^ 2 4BtM#bfeo liftBbfe^^W 

*7A^DTh^77^- (77dp^;i/A : p<^y-;i/=10 : 1(V/V)) 

»U 4- ((4-^m7ir^) j>Wl/) - 5- (h"J7MD^^) 

-1H- 1° ^ y — ;V - 3 - O - /3 - D - ¥)V p t: J 1/ Y © 321 m g (0. 71m 

mol)^#feo 

'H-NMR (300MHz 5 DMS0-tf£) 6: 2.43(3H, s), 3. 15-3. 25(4H, m), 4.39(1H, dd, 
J=5.3, 12.0Hz), 3.67(1H, d, J=12.0), 3.75(2H, s), 4.92(1H, br-s), 5.04( 
1H, br-s), 5.12(1H, br-s), 7.12(2H, d, J=8.7Hz), 7.16(2H, d, J=8.7Hz). E 
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SI-MS(m/z):449[(M-H)-] 

mmmz 

4-((4rx.?-)]/7 -5-( h 'J7Mn^^;i/) -ih-k^\/— 
;]/-/? -D-^>3 t:^ y ^> F t> n y ^ t*s v F 

^>^;i/ 4'-[(4'-xf-;V 7 x r:;i/ ) ^ ^/l/] -5'-( f 'J 7 jVt D ^ f ;i/ ) -lH-f^ 
y_ ;v _3'-^ ;i/-2 3 3,4-0- F V i>5?)V-/3-d-tf))/Z2 y>D^— hCD-^-^, 

2, 3,4- b 'J -o-o^;v-D-y;i/3 tf7 ; i/ F 7 d - v ^ f F ^>^;kc 

(SIGMA) 199mg (0.359mmol)s l 3 2-^th*D-4- (( 4 -^)V7 
) - 5- (bU7;i/tn^^) -3H-fc°^ 3 99mg (0.36 

7mmol) (J. Med. Chem 1996, 39, 3920-3928 £|B*<©7j&-eHMK h ] )7^=- 
M77^f> 109mg (0.416mmol)^^THF 0.5ml fc*E#U*# 

Ts T^ft;!^^^^ 40%b;V^>« 0.18ml (0.40mmol)^P^.T 1. 

>~|^@t3i^;v : ^-7 % > = 1 : 10—1 : 5)k: <fc DMMflL MflESlSbTs 

-3'-- r ;i/-2 3 3,4-0- h u^>^;i/-/?-D-^;i/^ tr^y ^n*— h©$tit€i«tj 

127mg (0.157mmol) £f#;feo 

'H-NMR (300MHz, DMSO-^) 6 : 1.12 (3H, t, J=7.8Hz), 2.50 (2H, q, J=7.8H 
z), 3.64-3.86 (4H, m), 3.90-4.02 (1H, m), 4.05-4.20 (1H, m), 4.40-4.58 ( 
3H, m), 4.65-4.82 (3H, m), 5.10 (1H, d, J=12.1Hz), 5.15(1H, d, J=12.1Hz) 
, 5.20-5.30 (1H, br), 6.90-7.35 (24H, m) 

X@2 

4-((4-^^;i/7^-;v)p<^;i/)-5-( F 'j7;i/^n^^H -IH-k^v^— ;i/-3-«< 
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4'-[(4'-^^;v^3i-;i/)^5 : -;v]-5'-( h 'J7;vtn^f;v) -lH-t: 

^V— ;i/-3'-- f ;V-2, 3,4-0- h U^>^;i/-/?-D-^;i/3ti°^y £n*— h 122mg 
(0.151mmol)^fc^;V4mls ^^y— ;i/4ml fc$gfl?U A 
(50% wet. Aldrich) 204mg#^T. WE©#*£ffl&TT 8 l$|HU gfiT? 

(4:1) 100ml Ti»f£s «§MflE^gfbfeo SepPack 
£^A (7jc:^^y-;i/=l: 0-0:1) ^DUti^ M*^40 o CWT TMSE^ 
SbT. 4-[(4-^^;i/^3i-;p)p<^;i/]-5-( h 'j7Mn^?;p) -lH-tr^i/— 
;i/-3— f /? -D- n k ^ y ^> K # d — y p t %/ y F <d t^e;i/ ? r zvt 

22mg (0.050mmol) £f§fc 0 
'H-NMR (300MHz, DMSO-</0) 5 : 1.19 (3H, t, J=7.5Hz), 2.58 (2H, q, J=7.5H 
z), 3.35-3.51 (2H, m), 3.52-3.65 (1H, m), 3.70-3.90 (3H, m), 5.00-5.20 ( 
1H, br), 7.06 (2H, d, J=8.4Hz), 7.09 (2H, d, J=8.4Hz) ESI-MS(m/z) 445[(M 
-H) + ], 447[(M+H) + ] 

mmm 3 

4' - [(4' - i?;i/7x-^) *<$-)V\ -l' -^>^;v-5' -h'J7;i/ 
l 

is u ;i/ - ih- V 

1,2-S>fc Fd-4- [(4-x^-;P7 3i-;i/) -5-hV7)VHrvi* 
^;i/-3H-fc°v\/~;i/-3 -;t>4.76g(17.6mmol) (J. Med. Chem 1996, 39, 3 
920-3928 £IB«©;&8rCflMftM ^ #V-;i/ 1.57g (23.1inmol)£^pWl/*;P 
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AT* K2Qmlfc$gfrU t-^^^^V^ V s ? 4 F2.98g (19.8mmol) 
fcJn*.TMtt? 30^«»bfco 7X 100ml ftHn^Ts Ifflfc**"*-^ (2 : 

N *WbB«I«l6.9g&»feo (17.9mmol,^S#J) 

1 H— NMR(300MHz, CDC1 3 ) 6 : 0.21 (6H, s), 0.93 (9H, s), 1.19 (3H, t, J=7 
.6 Hz), 2.59 (2H, q, J= 7.6Hz), 3.74 (2H, s), 7.09 (4H, pseudo ABq) ESI 
-MS(m/z) 269 [(M— TBS)"] 

4 _ [ ( 4 _ ^) is y - )i) * ] - 1 - ^ y *J)V - 5 - h V 7 P * ?}l> - 

3 _o-t--7^;v^^^;i/^>u;v-iH-t:^y > — ;v 

4- [(4-^;V^3i-;v) p<^-;i/] -5-b'J7MD^^-3-0-t 
-^;VJ>^^-;i/$/U;V-lH-t:5V^— ;i/ 0.39g (l.Ommolk h'J7i-;i/*7 
7^>0.30g (l.lnmolK ^> 3 -Jl 0.14ml (1.4mmol)&«^ h 7 k 
P075>2.(W fc**U MlfflWU. r\;$>*/V#>«5?x^;P© 40% 
h;^>^0.50ml(l.lmmol)^^o< D t^O^feo 20#^> «HfbT^1?-> 

|^3i^;i//^^>)T?Jll»bTS»«l0.40g(0.83nK)l)*»feo (83%) 
1 H-NMR(300MHz, CDC1 3 ) 6 : 0.22 (6H, s), 0.92 (9H, s), 1.20 (3H, t, J=7 
.5 Hz), 2.59 (2H, q, J= 7.5Hz), 3.74 (2H, s), 5.19 (2H, s), 7.06 (4H, ps 
eudo ABq), 7.11-7.33 (5H, m) 
X@3 

; v - 3 - O - 1 - V * i/ U ; V - 1H - t° -5- V — ;i/ 0 . 40g( 0 . 83mmol ) £ 
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h ^ t K n 7 =? > 2ml, p< * y 0. 5ml LfcgU 1M-HC1 7j<?§?$£ lml #D 

^Ts iST 7 Bf P«J$bfco 7k 5ml %M%-XWtn^)l' 5ml t? 3 UTObfco 

T?*MKbTgflM&0.27g (0.74mmol)^f#fe o (89%) 
1 H-NMR( 300MHz, CDC1 3 ) (5 : 1.21 (3H, t, J=7.6 Hz), 2.61 (2H, q, J=7.6 H 
z), 3.77 (2H, s), 5.18 (2H, s), 7.07-7.31 (9H, m) ESI-MS(m/z) [361 (M+H 
)*], [359 (M-H)-] 
x*§4 

4 5 - [(4- if;i/7i-ji/) -V -^>^;i/-5 J -hU7Mn 

-lH-t°^V~— ;i/-3' -O- (2,3,4,6— r h^T^JV) -J3-B- 

;p-lH-f^y— ;i/0.22g(0.62mmol) 2, 3, 4, 6 - O ~=t h 57WI/- a 
-D-^3b'7 7^7"DY>f ]* 0.39g(0.94mmolK Jfifb^>J?;i/ h U -n- 
r^VTV^E-^A 0.055g(0.18mmolK IW*U£A 0.79g(5.7mmol){37j< lmL 
M7nn*M lOmL £#D;is Sfit* 1 Hlflbfeo h ij - n- ^ 

7A7n7h7'77^ - : ^\^>=10:1) fc«tt)3BMSU BAMfo 

0.39g £f#T> ^©^afofcjiA^o 
1 H— NMR(300MHz, CDC1 3 ) (5 : 1.19 (3H, t, J=7.6 Hz), 1.86 (3H, s), 2.015 
(3H, s), 2.019 (3H,s), 2.03 (3H, s), 2.58 (2H, q, J=7.6 Hz), 3.74 (2H, s 
), 3.81 (1H, ddd, J=9.5, 4.2, 2.3 Hz), 4.08 (1H, dd, J=12.5, 2.3 Hz), 4. 
27 (1H, dd, J=12.5, 4.2 Hz), 5.16-5.28 (3H, m), 5.24 (2H, s), 5.58-5.6 
3 (1H, m), 7.05 (4H, s), 7.16-7.35 (5H, m) ESI-MS(m/z) [691 (M+H) f ] 
X|I 5 
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- 1H- f ^ V - 3- 0- /5-D - ^ F 

4 ' _ [(4' - x^7i-jv) -l 5 -^>$>;i/-5* -b'J7;i/ 
tn^^ -iH-if7V*-;i/-3' -o- (2,3,4,6-tr h^T-fe^;i/) -/?- 

D f?; ^> F©®*» 0.28g £^ J -)]y 5ml fc^frU 4N NaOH tK 

n^^>)-e»Mb-Ci^0.11g^t#fc (0.21mmol)o 

'H-NMR^OOMHz, CD30D) 6 : 1.19 (3H, t, J=7.6 Hz), 2.58 (2H, q, J=7.6 H 
z), 3.34-3.46 (4H, m), 3.68 (1H, dd 3 J=12.0, 4.7 Hz), 3.81 (1H, dd, J=l 
2.0, 2.1 Hz), 3.83 (2H, s), 5.32 (2H, s), 5.34-5.37 (1H, m), 7.07 (4H, 
s), 7.10-7.12 (2H, m), 7.25-7.33 (3H, m) 

4' - [(4' - ^)i7^~)\s) -l' -^>^;v-5' - b'J7;v 

^-n^^-;v-lH-t°7^-;i/-3' -O- (6-£;i/^p<h^» -/?-D-^ 

4' - [(4' - pWl/] -I s -^>^-5' -hU^;V 

^ n ^;i / -iH-t::7^-;i/-3' -0-/?-D-^K 7 ^> K 0.11g(0.21 
mmol)&t°U^> 1.5ml fci&frU zK^t^Pbfeo ^nnj^ib<7S>l/0.020ml(0 
.26mmol)^nx0.5^»T^atMbfe 0 2^^s 1 9i$iH«fc*ft*n 
^pn£fc&pWl/ 0. 020ml (0.26mmol)^jiSaU £ & CgfiTf 6B#M#bfeo 
5ml, 1M HC1 lOmU tK 20ml ^n^-Ts M^^-;VT*Mmbfco 

mm. i"JAW^ tIStts @^t)0.059g (0. 

lOmmoD^ttfeo (47%) 
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J H-NMR( 300MHz, CDC13) 6 : 1.18 (3H 3 t, J=7.6 Hz), 2.57 (2H, q, J=7.6 H 
z), 3.48-3.60 (4H, m), 3.70 (3H, s), 3.74 (1H, d, J=15.8 Hz), 3.82 (1H, 
d, J=15.8 Hz), 4.34 (2H, s), 5.22 (1H, d, J=4.4 Hz), 5.23 (2H, s), 7.07 
(4H, s), 7.12 (2H, d, J=6.4 Hz), 7.21-7.32 (3H, m) ESI-MS(i/z) [581 (M 
+H) + ], [579 (M-H)-] 

mums 

4- [(4-x^7i-JV) p<5M/] -1- 1(4-* 

- 5 - b U^;i/^-np<^-lH-t.°^V-;v-3-0-/?-D-^>nt 0 ^ysy 

111 

4- l(4-x.^Jl7 ^-Jl) *<3-)V\ -1- [(4-^ h*is7*-=-Jl) 

- 5 - h V 7MU*3~)\s-3-0-t-7*$-)\;*J*3-)]/isV)\s-m-^^— 
)\> <D&ffi 

^-NJfflK 300MHz, CDC1 3 ) : 0.22 (6H, s), 0.93 (9H, s), 1.19 (3H, t, J=7 
.6 Hz), 2.58 (2H, q, J=.6 Hz), 3.72 (2H, s), 3.78 (3H, s), 5.14 (2H, s), 
6.83 (2H, d, J=8.8 Hz), 7.07 (4H, pseudo ABq), 7.16 (2H, d, J=8.8 Hz) 
X|§2 

4- [(4-^)17 ^-Jl) -1- [(4 h^r^>7xr;i/) 

-5- (h'j7MD^^v) -lH-tr^y-;!/ 

^fiJ3X|M3 ^|5j^3 N 4- 1(4-^)17 -1- [(4- 

p< hdri/^3i-;i/) -5 - ( hij7MD^^;i/) - 3 -O-t-^jb 

^ ^ ^> U - 1H- t: -5 J; D IWMfeo (82 % ) 
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1 H—NMR( 300MHz, CDC1 3 ) 6 : 1.21 (3H, t, J=7.5 Hz), 2.60 (2H, q, J=7.5 H 
z), 3.77 (5H, s), 5.10 (2H, s), 6.81-6.84 (2H, m), 7.07-7.19 (6H, m) 
ESI-MS(m/z) [391 (M+H) + ], [389 (M-H)"] 

X|M3 

4 > _ [( 4 ' _>^;V] -1 j - [(4-^>^7x-jP) * 

f.fl,] _ 5' -l>ij7Mn^^ -lH-b°^y-;i/-3 3 -0- (2,3,4,6- 

^jte08 3:cg4fcE«fcN 4- [(4-^;v7^-;v) j>wv] -l- [(4- 
p<h^^^^-;v) -5- ( h ij7Mn^^) -1H- v^J—n/k 

1 H— NMR(300MHz, CDC1 3 ) 5 : 1.19 (3H, t, J=7.6 Hz), 1.86 (3H, s), 2.07 ( 
3H, s), 2.11 (6H, s), 2.58 (2H, q, J = 7.6 Hz), 3.73 (2H, s), 3.75-3.84 
(1H, m), 4.24-4.30 (1H, m), 5.16 (2H, s), 5.19-5.28 (3H, m), 5.56-5. 
60 (1H, m), 6.75 (2H, d, J=8.8 Hz), 7.05 (4H, s), 7.15 (2H, d, J=8.8 Hz) 
ESI-MS(m/z) [721 (M+H) + ] 
X@4 

4 _ i( 4 -^f-fr? p<^;i/] -1- [(4-^h^>7ir)V) p<^;i/] 

- 5 - h U7;i/^-n^5 : -;i/-iH-t:^V-;v-3-o-/?-D-^>rit:^y^ 

SSE6fi0J3Xg5fcra»fcs 4' - [(4' -x^7i-il/) -I s - 

[(4-^ h^^>7^-;v) -5' -bij7Mo^f;v -lH-tr^y 

-;i/-3' -0- (2,3,4,6-^ Y^T^)V) -/3-D-?>=i p J: t> 
@£M£f#fco (91% in 2 steps) 

1 H-NMR(300MHz, CD30D) (5 : 1.19 (3H, t, J=7.6 Hz), 2.57 (2H, q, J=7.6 H 
z), 3.36-3.44 (4H, m), 3.66-3.82 (2H, m), 3.76 (3H, s), 3.82 (2H, s), 
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5.24 (2H, s), 5.33-5.36 (1H, m), 6.86 (2H, d, J=8.5 Hz), 7.07 (4H, s), 
7.12 (2H, d, J=8.5 Hz) ESI-MS(m/z) [553 (M+H) + L [551 (M-H)"] 

mnm 6 

4 > _ [ (4 ' p<^;i/] -1' - [(4' h **y7 ^-;v) 

_5' - h u^;i/^p^^-;i/-lH-b^V-;v-3' -0- (6-#;v 

h -/3-D- fc°5^> F <D<&ffi 

4 _ [( 4 _ x^i/7x-;v) -1- C(4-p< v**s7^-fr) 

_ 5 _ h y^^p^^-lH-ti^^-^-S-O-^-D-^VV^t.^ 
y F 0.18g(0.32mmol)£ 2,4,6-m U 2ml C&frU -50°C^£Pbfco * 
PPj^gb^;p 0.035ml(0.45mmol)^n^ lB§r B 1#HtT^^T#?Ubfeo 2 7 
mmi£, ^@t^^;V20ml 3 lM HCl7jc«20ml ^D^ts M^^VT^mbfeo 

0.12g (0.20mmol)^#feo (62%) 

*H— NMR(300MHz, CDC1 3 ) (5 : 1.21 (3H, t, J=7.6 Hz), 2.26 (1H, d, J=2.3 H 
z), 2.61 (2H, q, J=7.6 Hz), 2.69 (1H, s), 2.86 (1H, s), 3.45-3.61 (4H, 
m), 3.73 (1H, d, J=15.2 Hz), 3.80 (3H, s), 3.80 (3H, s), 3.88 (1H, d, J= 
15.2 Hz), 4.37 (1H 3 d, J=12.3 Hz), 4.49 (1H, dd, J=12.3, 3.0 Hz), 5.19 ( 
2H, s), 5.20 (1H, d, J=7.6 Hz), 6.86 (2H, d, J=8.5 Hz), 7.10 (4H, s), 7. 
16 (2H, d, J=8.5 Hz) 

4 - [(4-^^-;i'7^-;v) -i-7x-;i/-5-bU7MD^^;i/ 

- 1H- S J~ ;V- 3 -0-/3-D- J ^> F 
Xfll 
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4 -[ (4-xf;v7i-;v) ^fjv]-i-7i-jv- 5- h u 7;v^-n^^;v- 

3 - o - 1 - ^ ^> u ;v - ih- t: ^ V — ; v 

4- [(4-xfJi/7i-ji/) - 5-bU7;vtn^f;i/-3-o-t 

- r/^ U ;V - 1H- K 5 V*— ;U 0 . 079g( 0 . 21mmol K 7i p >^ 
0.049g(0.4Qmmol), fcfcfcB£^(II)0.057g(0.32MiiDlK ^DD^> 5ml 
fc$8»U ; EU^7-S'- ^X4A»*0.15g N t:U^> 0.032ml(0.40minol)& 

:^DU^^>=5 : 1-3 : 1) -CJMSk i4ife^Mbt> gl»J<H# 
feo 0.074g(0.16mmol)o (80%) 

1 H—NMR( 300MHz, CDC1 3 ) 6 : 0.27 (6H, s), 0.96 (9H, s), 1.21 (3H, t, J=7 
,6Hz), 2.61 (2H, q, J=7.6Hz), 3.84 (2H, s), 7.11 (2H, J=8.3Hz), 7.18 (2H 
, J=8.3Hz), 7.35-7.45 (5H, m) ESI-MS(m/z) [461 (M+H) + 3, [459 (M-H)"] 

4 - [(4-^^-;V7 pWl/] -l-7x^l/-5-h'J7MD^^ 

-iH-b°^y— ;i/ 

^»J3XS3 fcHtifcx 4- [(4-^-3 L ;i/7 3in;i/) p<^;v] -1-7^- 

5 _ ( h ij 7Mp^^v) - 3-o-t-^;i/^^-;i/^u;b-iH~t:5 
;v^fflv^T@»^f#fe (95X)o 
1 H—NMR( 300MHz, CDC1 3 ) 5 : 1.22 (3H, t, J=7.6Hz), 2.62 (2H, q, J=7.6Hz) 
, 3.81 (2H, s), 7.10 (2H, d, J=8.1Hz), 7.17 (2H, d, J=8.1Hz), 7.35-7.50 
(5H, m), 10.40-10.80 (1H, br-s) ESI-MS(m/z) 
[347 (M+H) + L [345 (M-H)-] 

4' - [(4 3 - x.?-)]/? ff-)V\ -V -7x-;i/-5' -h'J7M 

p^^;i/ -lH-t°^y-;i/-3' -O- (2,3,4,6-t 1 b^7Mr^;i/) -/3-D 
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fee 

1 H— NMR( 300MHz, CDC1 3 ) <5 : 1.21 (3H, t, J=7.6Hz), 1.90 (3H, s), 2.02 (3 
H, s), 2.03 (3H, s), 2.04 (3H, s), 2.61 (2H, q, J=7.6Hz), 3.80-3.90 (2H 
, s and 1H, m), 4.10-4.30 (2H, m), 5.15-5.36 (3H, m), 5.68 (1H, d, J=7 
.5Hz), 7.10 (2H, d, J=8.3Hz), 7.15 (2H, d, J=8.3Hz), 7.38-7.47 (5H, m) 
ESI-MS(m/z) [677 (M+H) + ] 

Xfg4 

4- [(4- az^-j^y -l-7i-JP-5- h U 

-lH-t°^V~— ;V-3 -0-/5-D-^l/3K7; Y 

-l 5 -7^-;v-5' -hU7MD^^v -iH-t:^V-;v-3' -o- (2 

,3,4,6-^ -/?-D-7>3f77^ F©fflMM«fflV^ S 

KJt)^f#feo (84% in 2steps) 

1 H— NMR(300MHz, DMS0-tf 6 ) (5 : 1.19 (3H, t, J=7.6Hz), 2.60 (2H, q, J=7.6 
Hz), 3.15-3.35 (4H, m), 3.45-3.55 (1H, m), 3.69 (1H, dd, J=11.4, 5.7Hz 
), 3.85 (1H, d, J=15.6Hz), 3.92 (1H, d, J=15.6Hz), 4.55 (1H, t, J=5.7Hz) 
, 5.03 (1H, d, J=4.5Hz), 5.13 (1H, d, J=3.9Hz), 5.35 (1H, d, J=7.5Hz), 5 
.41 (1H, d, J=4.5Hz), 7.17 (2H, d, J=8.3Hz), 7.22 (2H, d, J=8.3Hz), 7.47 
-7.62 (5H, m) 

ESI-MS(m/z) [509 (M+H) + ], [507 (M-H)"] 



MM 8 
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4 5 -.[(4* -x^;i/7x-;i/) -1' -7i^l/-5' -hU7M 

D^^-lH-t^y— ;v-3' -o- (6-#;]/Ji^ h^->» -/?-D-y;i/ 

I^^I4^IrI^^ 4- [(4- 3i -1-7x^-5 

- h <J 7;^n^ ^;v-lH- b^ v*— 3-0 -/3-D- tf)Vn b^ y K£ 
Jl^T, B«?»*#fco (71%) 

1 H— NMR(300MHz, CDC1 3 ) d : 1.22 (3H, t, J=7.6Hz), 2.18 (1H, br), 2.62 ( 
2H, q, J=7.6Hz), 2.72 (1H, br), 2.89 (1H, br), 3.45-3.63 (4H, n), 3.78 
(3H, s), 3.81 (1H, d, J=15.6Hz), 3.98 (1H, d, J=15.6Hz), 4.37 (1H, dd, 1 
2.0, 1.7Hz), 4.49 (1H, dd, 12.0, 3.6Hz), 5.32 (1H, d, J=7.2Hz), 7.14 (2H 
, d, J=8.3Hz), 7.19 (2H, d, J=8.3Hz), 7.39-7.47 (5H, m) ESI-MS(m/z) [56 
7 (M+H)+], [565 (M-H)-] 

4- [ (3-^;i/^-D-4-p< Y*^~7 JL-)]/) ^?-M-HV7*DWl/-5-^f;V 

- 1H- b ^ -3-0-/3 -D- 3t'7 7^> K 
X@l 

3i 2-[ (3-7;i/3j-p-4-p< ^>^/l/]-3-^^V^l/-f0^ 

7Hz hB^K^;H.69g (13.0mmol)s 3>Mb:M> U d A 9.6g (65mmol)£T-te 
h - h U )]y 100ml fcjgfr U 0 mtetft® Ltco ^V^t:\ h U * 3^1^ U p 5 
-f K 8.2ml (65mmol)&$)o< D 10#& N 3-7;i/^"P-4-p< h3^>^> 

X7;Vrt h*2.0g (13.0mmol)^ 3 HiHWCiPx.feo 10^ gM£J3bt:« 

7jc 250ml, fftta:^;!/ 250ml, ftftlftttbK 50ml SflDitTs t*m^Xs B 
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Sli^^^^A^^^o ^ ]J WK^^v-? Y V? 7<-( 
EtOAc-Hex;l:4)TMMbT, @lfl%2.54g (9.5mmol)^#feo W73% 
'H-NMR (300MHz,CDCl 3 ) (5:6.82-6.96 (3H, m), 4.12-4.20 (2H 5 m), 3.86 (3H, 
s), 3.71 (1H, t, J=7.8), 3.08 (2H, d, J=8.1), 2.20 (3H, s), 1.23 (3H, t 
, J=7.2). 

lj2 -^tFD-4-[ {1-7Mu-4r* F^>7i-Jl/) ^^;V]-5-p<^;i/-3 

2-[ (3-^;i/^-D-4-p< ^>i?)l]-3-**V7?-U-h 2.54g ( 

9.5mmol)£ h;Kn> 50ml £»U it/Xfc h*7^> 0.72g (14.2mmol)^JP^.T 

„ ioo gt-«#bfeo s«^^u ffim-?&&mfa%mivtzo 

> r~e^^ a m^O 1 . 86g ( 7 . 9mmol ) o 83% 
^-NMR (300MHz, DMSO-tfS) (5:7.00 (1H, t, J=8.4), 6.86-6.94 (2H, m), 3.75 
(3H, s), 3.46 (2H, s), 1.98 (3H, s). ESI-MS(m/z) : 237[(M+H) + ], 235[<M- 

H)-]. 

Jin 3 

4 > _[ ( 3 ' -y ;i/^D-4 5 f^S/7i^V) p<^;V]-5' -pWV -1H- 
^ v »_ ;1/ _ 3 ' _o- (2,3,4,6-? Y^^y^JV) -/3-D-^3h'7^> 

2,3,4,6-? h^-O-^y^-D-^Vl/nl^y ^ H 2.3g (4.2 mmolKl,2-^t 
p D _ 4 _ [ ( 3 _ ? M p -4-p< h ^ ^> 7 x - ;V ) * *M - 5 - * ?;V-3H- fc° ^ V- 
;1/ _3_^- > i.og (4.2mmolK h ij7xr;i/^7-f > l.lmg (4.2mmol)^^T 
HF (S^'J^) 40ml 7X^Ts 40%b;V^ 

1.9ml (4.2mmol)^nx.T-^M-eWbfeo 
^ U pf?^;i/^ P V h ^ 7 -f — (^^>~M^^ : -^rit>=2 : 3)fc X b 
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mmts m&mmvTsmmz.zg (2.9w>d *ntz 0 smm 

MMR (300MHz, CDC1 3 ) 5:7.10-7.32 (20H, m), 6.78-6.92 (2H, m), 6.67 (1 
H, t ,J=8.1), 5.51 (1H, d, J=7.5), 4.46-4.92 (10H, m), 3.60-3.76 (6H, m) 
, 3.71 (3H, s), 

2.07 (3H, s). ESI-MS(m/z) : 759[(M+H) + ], 757[(M-H)"]. • 

1114 

4' -[ (3 5 -7;V^"P-4 J h^>:7;n-;i/) ^fM-HV7PWI/-5' 

-o- (2,3,4,6-5- 

4' - [ (3 5 h^7i-il/) ^^-;i/]-5 3 -pWP -1H 

-b^V— ;P-3' -0- (2,3,4,6— ^ b7^>^V) -/3-D-^nt'7y^> 
K2.2g (2.9mmol)^y^^;V^;i/AT^ K 44ml U j^-fei^A 9.6g ( 

29.5mmolK 3 trfcj V7o tVl/ 2.5g (14.8mmol)»l;tTs MfiT?— Hfefl&#bfc 

o 

tK 200ml, tiPRfetttdc 50ml, ^np^> 300ml ^iBXX^WL^O 

;7^ — (^it>~f»n^;i/:^-tf->=l :3)fciD»S8^s SEiibti 
l$#jl.7g (2.2mmol) IR*74% 

'H-NMR (300MHz, CDC1 3 ) (5:7.12-7.32 (20H, m), 6.80-6.92 (2H, m), 6.68 (1 
H, t, J=8.4), 5.47 (1H, d, J=7.2), 4.74-4.94 ( 5H, m), 4.44-4.64 (5H, m), 
4.24-4.32 (1H, m), 3.73 (3H, s), 3.60-3.72 (6H, m), 2.06 (3H, s), 1.38 
(3H, t, J=7.5). ESI-MS(m/z) : 801[(M+H) + ]. 

X|M5 

- 1H- 1! 5 V-;i/-3-0- /3 -D- t! ^ y F (D&ffi 
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4' -[ (3' -:7;wb-4* ^f;i/]-iwv7DWi/-5' 

-^;i/-lH-h°^/-;i/-3'-0- (2,3,4,6-^ h^>^;i/) -£-D-^;t/ 
3t.'7yi/ F 1.7g (2.2mmol)^^^y-;i/70ml fcitfpU 20fcfc&fll^$>£A 

l.Og&irafcfco zM&gffl^TN 2^8t#bfeo 
■te;i/T?«au mmmmn, ^'J»^nYF^77^- (152U#y~;i/: 
^nn^» fcJiDJRSfts m±Wm\sXUmm 828mg (1.9mmol) 
IR* 88% 

'H-NMR (300MHz, DMSO-tftf) (5:6.92-7.04 (3H, m), 5.20 (1H 3 d, J=4.5), 5.11 
(1H, d, J=7.2), 5.02 (1H, d, J=3.6), 4.93 (1H, d, J=4.5), 4.41 (1H, t, 
J=5.7), 4.28-4.40 (1H, m), 3.77 (3H, s), 3.56-3.66 (1H, m), 3.42-3.52 (1 
H 3 m), 3.08-3.24 (4H, m), 2.07 (3H, s), 1.24-1.30 (3H, m). ESI-MS(m/z) : 
[441(M+H) + ]. 

mmm 1 o 

4 5 -[ (3 5 -7;i/^-D-4 5 Y**y?^=-)l') ^M-HV7DliW-^ 

^;v-iH-t:5v"— ;i/-3'-o- (6-*;i/^ -/fl-D-^t^;^ 
4-[ (3-^;i/^-d-4-t< h^7i^)^^]-wyrow-^^ 

-lH-t.°^V-;i/-3-0-/?-D-^>r3t:-7y>> K 820mg (1.9mol)*n U 
>8mli3^U OjgfctfrijJLfco 10 * on»f;i/ 0.22ml £MTs 
7B#IB8t#Ufeo 2N HCl^^PU ffix^l/fiiilbfeo 

fc:J:»J»«U «J£a^bT@^tJ303mg (0.61mmol) i«33% 
J H-NMR (300MHz 3 CDC1 3 ) 5:6.80-6.92 (3H, m), 5.02 (1H, d 5 J=8.1), 4.40 ( 
2H, s), 4.22-4.34 (1H, m), 3.85 (3H, s), 3.78 (3H, s), 3.44-3.66 (6H, n) 
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,2.08 (3H, s),1.38 (6H, d, J=6.6) . ESI-MS(m/z) : [499(M+H) + ]. 

mmm 1 1 

lH-tr^V— ;i/-3-0-/?-D-^>rj b'^y ^ K<2>^g 
x@l 

2-[ ^>^;H-3-^-^v^v— 
9 Xfi 1 hlsPltkibTs 2-7;i/^-D-4-p< h^^VXT^t K 3.0g 
^ffllvTs @»3.4g(12.7mmol)^#feo W65% 

'H-NMR (300MHz, CDC1 3 ) 6: 7.07 (1H, t, J=8.7), 6.40-6.62 (2H, m), 4.10- 
4.20 (2H, m), 3.79 (1H, t, J=7.8), 3.77 (3H, s), 3.04-3.18 (2H, m), 2.21 
(3H, s), 1.21 (3H, t, J=7.2). 

Jim 2 

1,2-^t FP-4-[ (2-7Mn-4-^h^ri/7irjl/) pWI/]- 5 

mmm 9 iim 2 hmmizLTs 2-[ (2-^;i/^-n-4-p< 

J-S-^-^V^l^-h 3.4g £fflV>T\ ll»2.46g (10.4mmol)£#feo W 83 

% 

! H-NMR (300MHz, CDC1 3 ) 6 : 7.02 (1H, t, J=8.7), 6.72 (1H, dd, J=2.4, 12. 
0), 6.66 (1H, d, J=2.7, 8.4), 3.71 (3H, s), 3.47 (2H, s), 1.99 (3H, s) E 
SI-MS(m/z) : 237[(M+H) + ], 235[(M-H)']. 

urn 3 

4'-[ (2 ! -7MD-4^h^^7i-JV) -lH-t°^^-;i/ 
-3'-0- (2,3,4,6-ir h^^>i?)l) -/3-D-^t^7^>FOM 
lUifef'J 9 xa 3 ^lua^bTs 1,2-^t Kd-4-[ (2-^;i/^-n-4-^ h3^>:7 
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x~;i/) p<^;i/]-5-^5^M/-3H-b^V*-;i/-3-;t> l.Og (4.2mmol)£ffll>T: 
s ilft$j2.6g (3.46mmol) £#fe 0 1R*82% 

fl-NMR (300MHz, DMSO-rffi) 6: 7.12-7.32 (20H, m), 6.99 (1H, t, J=9.0), 6. 
50 (1H, dd, J=2.4, 11.7), 6.42 (1H, dd, J=2.7, 8.4), 5.54 (lH,d, J=7.2), 
4.44-4.92 (8H, m), 3.60-3.76 (8H, m), 3.62 (3H, s), 2.09 (3H, s) ESI-MS 
(m/z) : 759[(M+H) + ], 757[(M-H)"]. 

4' -[ (?-7MD-4'-^ K^7ir;i/) **)V\-V-' f vrn^H'-^? 
;V-lH-b°^y-;i/-3' -0- (2,3,4,6-^ h^^>^;i/) -iff-D-^WK 

^089lS4fcEI«K:bTs 4' -[ (2 1 -7;WD-4'-^f^i'7i-;i') ^ 
^•;i/]-5'-7<^;i/ -lH-t°^y— ;v-3'-0- (2,3,4,6-^ h^>^;i/) -/?- 

D-£Ol/nb^ F 212mg (0.28jmol)£ffl^T\BMjl57ing (0.19mmol) 
fee 70% 

] H-NMR (300MHz, CDC1 3 ) (5:7.14-7.30 (20H, m), 6.99 (1H, t, J=8.7), 6.49 
(1H, dd, J=2.4, 11.7), 6.41 (1H, dd, J=2.4, 8.7), 5.50 (1H, d, J=7.5), 4 
.74-4.96 (5H, m), 4.46-4.66 (5H, m), 4.22-4.32 (1H, m), 3.64 (3H, s), 3. 
60-3.74 (6H, m),2.08 (3H, s), 1.37 (6H, t, J=6.6). ESI-MS(m/z) : 801[(M+ 

H)*]. 

X*S5 

4- [ (2-7))/*ti-4-* h^>7xr;i/) ^J1/]-WV7dW-^J1/- 
1H- h° ^J—)l> - 3-0-/8 -D - ^1/3 ^ F (D&WL 

V7 0 DbVl/-5'-^^;P -lH-b^y-;i/-3'-0- (2,3,4,6-^ h 
^^>^;i/) -/?-D-^;i/nb^y S/ p 150mg (0.19mmol)£Jf l^x\ gMj80 
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mg (O.lSmmol) £f#feo 97% 

'H-NMR (300MHz, DMSO-dff) 6: 7.09 (1H, t, J=9.0), 6.73 (1H, dd, J=2.7, 1 
2.3), 6.66 (1H, dd, J=2.7, .8.7), 5.18 (1H, d, J=4.8), 5.11 (1H, d, J=7.5 
), 5.01 (1H, d, J=4.2), 4.91 (1H, d 3 J=4.2), 4.42 (1H, t, J=6.0), 4.30-4 
.38 (1H, m), 3.72 (3H, s) , 3.53 (2H, s), 3.42-3.66 (2H, m), 3.06-3.24 ( 
4H, m),2.07 (3H, s), 1.28 (3H, d, J=2.7), 1.26 (3H, d, J=2.7). ESI-MS(m/ 
z) : 441[{M+H) + ], 439[(M-H)"]. 

mmm 1 2 

4'- [(2'-7;v^-d-4'-p< f^7xr *?-)V\ -V -- f yrrp t?;i/-5' 
-^^;v-iH-t°^y-;p-3' -o- (6-^;i/^ -/j-d-^wk 

-lH-t°^V-;i/-3-0-/3-D-^;i/=Jb°^y^ K l.lg (2.42mmol)£fflUTs 
@6tItJ380iDg(0.76mmol)§fffeo iR*31X 

'H-NMR (300MHz, CDC1 3 ) (5:7.08 (1H, t, J=8.4), 6.52-6.62 (2H, m), 5.02 ( 
1H, d, J=7.8), 4.64 (1H, brs), 4.40 (2H, d, J=2.4), 4.24-4.33 (1H, m), 3 
.77 (3H, s), 3.75 (3H, s), 3.59 (3H, s), 3.10-3.66 (6H, m), 1.38 (3H, s) 
, 1.35 (3H, s) 

mnm 1 3 

4- [ (3-7MD4-^^7z^) V7°DtVl/-5-p<^;i/-lH 

- h° ^ V - 3 - 0 - /? -D - t'7 7^ F (D&ffi 

xfMl 

2-[ (3-7;^n-4-p<^;i/) ^>^Ji]-3-^r^jy^u—b(D^m 
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mBM 9 Xg 1 t mWifc bTs 3-7MD-4-^JK>X7Jl/rt F 3.0g (2 
1.7mmol)£J^-£\ gl»4.5g (17.9mmol)<H#fco i»82% 
MMR (300MHz 5 CDC1 3 ) d:7.06 (1H, t 5 J=8.1), 6.78-6.88 (2H, m), 4.15 ( 
2H, q, J=6.9), 3.73 (1H, t, J=7.8), 3.10 (1H 3 d, J=7.8), 2.22 (3H, s), 2 
.19 (3H, s), 1.22 (3H,,t, J=6.9). 
Xg2 

l,2-^bKD-4-[ (3-7)]s^-u-4-*3-)l7 ^-JV) ^;i/]-5-^;v-3H- 
fc.° =y V — ;V - 3 - ir > (D&ffi 

mnm9J^m2 trnm^hx, 2-[ (z-7mu-4-*^) ^>^;h 

-3-^V7fl/-f 2.84g (11.3mmol)^fflV>T N @»2.3g (10.5mmol)£#fc 
0 iR^93% 

'H-NMR (300MHz, DMS0-tf£) 5:7.11 (1H, d, J=8.4), 6.81-6.89 (2H, m), 3.49 

(2H, s), 2.13 (3H 5 s), 1.98 (3H, s). ESI-MS(m/z) : 221[(M+H) + ] 
IS3 

4 5 -[ (3'-y jva-u-i'-^^jvy ai-jv) -lH-b'^y— 
;i/-3' -0- (2,3,4,6-^ h^T^^JXs) -/?-D-^>r3 t°^y 
2,3,4,6-0-^ h^r-fe^;V- a -D-^K^y^^DV'f K 2.1g (5.0mmo 

l) s 1,2-^t fd-4-[ (s-^^n^-^^i/^^-^v) ^^;i/]-5-^^-;i/- 

3H-t°^V-;i/-3-^> l.lg (5.0mmolK j£9Kflg 1.38g (5mmol)^i^ THF 
3©S!I^) 50ml i:»U M^6Ts 65 j^-H«#bfco -f;V*-~ 

^> = l:3)C«kD*f«{bfeoMEE«aib-tS^l.lg (2.0mmol) £#fe Q jR 
^40% 

WMR (300MHz, CDC1 3 ) 5:7.03 (1H, t, J=7.5), 6.82 (1H, dd, J=1.2, 7.8) 
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, 6.74 (1H, dd, J=1.5, 10.8), 5.59 (1H, d, J=8.1), 5.16-5.30 (3H, m), 4. 
31 (lH,dd, J=3.9, 12.3), 4.12 (1H, ,dd, J=2.1, 12.3), 3.82-3.88 (1H, m), 
3.63 (1H, d, J=15.9), 3.54 (1H, d, J=15.9), 2.20 (3H, d, J=1.5), 2.11 ( 
3H, s), 2.06 (3H, s), 2.03 (3H, s), 2.02 (3H, s), 1.91 (3H, s). ESI-MS(m 
/z) : 551[(M+H) + ], 549[(M-H)"]. 
Xg4 

4' -[ (3'-7Mo-4^f;i/7i^) ^^]-iwy7DW-^f;i/ 
-iH-b°^y-;v-3 5 -0- (2,3,4,6-^ h^T-fe^;v) -/5-D-<?;i/3 

4' -[ (3'-7))/jrzt-4:'-*3-)]/7 * -5'- Xf-fr -IH-h'^V*— 
;l/ _y_ 0 _ (2,3,4,6-^ -/? -D-?>P fcT^y ^> K 290mg (0.5 

3mmol)^^p<^;i/*;i/AT^ b* 6ml U J^-te £ A 1 . 7g (5.2mmolK 3 

>Mb-f V hVl/ 447mg (2.6mmol)^Ja^Ts ifit-»bfeo 
7jc,^fn^7K, i^^oD^^>W^ #*3"3 i:*C#B&Jf &«liHU 

: ^-^> = 1 : 3)f3j; DMMflK MJEyfilbTSM) 165mg (0.28mm 
ol) &#feo IR*53% 

'H-NMR (300MHz, CDC1 3 ) (5:7.02 (1H, t, J=7.8), 6.82 (1H, d, J=7.8), 6.74 
(1H, d, J=10.8), 5.79 (1H, d, J=8.1), 5.12-5.34 (3H, ■), 4.18-4.32 (2H, 
m), 4.06-4.16 (1H, m), 3.78-3.88 (1H, m), 3.48-3.64 (2H, m), 2.19 (3H, 

s), 2.07 (3H, s), 2.06 (3H, s), 2.04 (3H, s), 2.02 (3H, s), 1.93 (3H, s) 

. ESI-MS(m/z) : 593 [M + ]. 

XfI5 

4-[ (3-7Md-^^7'i-;v) p<^;i/]-w vrnt;i/-5-^^-;wiH 

-\^y v—JV-3-0- (3 — D— 201/3 b 0 ^ y 
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4 3 -[ (y-7^to-4'^Wi-^) t^-M-Y-Avyn^-K-*^ 
;!/-lH-t^V-;i^-3'-0- (2 3 3 3 4,6-^ -/?-D-^>nt°^ 
y^>F56mg (0.09mmol)^^^y— ;i/0.2ml, t 5, h7t FP7^>0.4mH3^b 
N IN LiOH 0.38ml 4 0 £T?in*.fco tK S»n^;i/fcfln*T\ 

jk^PP^^) ftl«J;DI»l8^N ^BEvIfSbTilfttJ 34mg (0.08mmol) 
fee W 85% 

'H-NMR (300MHz, DMS0-</6) (5: 7.11 (1H, t, J=8.4), 5.19 (1H, d 3 J=4.8), 5 
.09 (1H, d, J=7.5), 4.99 (1H, d 3 J=3.9), 4.91 (1H, d 5 J=4.2) 3 4.41 (1H, 
t, J=5.7) 3 4.28-4.38 (1H, m), 3.56 (2H, m), 3.54-3.64 (1H, m), 3.40-3.50 
(1H, m), 3. 06-3.24 (4H, m), 2.13 (3H, s), 2.05 (3H, s), 1.26 (3H, d, J=3 
.0), 1.24 (3H, d, J=3.0). ESI-MS(m/z) : 425[(M+H) + ], 423 [(M-H)"]. 

mmm 1 4 

4 5 - [ (y-7WD^^7i=^) tv-M-v-jvyxiKnf-v-t&v- 

lH-fc!^\/— ;i/-3'-0-(6-*;i/3^^ h^»-/?-D-^W^7 7 ^> 

H*K0!li 2 hma^b^ 4- [ (3-^;i/^-D-4-p<^;i/7^r:;v) *?-jv]-i 

— f V 7'D bVl/-5-p< ^;i/-lH- 17 V"— 71/— 3—0— £ -D-;?>:z fcT5- y t/ Y 33 
4mg (0.787mmol) £fflV>T-, @lft#)283mg (0.59mmol) &?#fc 0 »75% 
'H-NMR (300MHz, DMS0-</£) 6: 1.26(3H, d, J=6.3Hz), 1.28(3H, d, J=6.3Hz), 

2.07(3H, s), 2.15(3H, s), 3.09-3.41(4H, m), 3.56(2H, s), 4.10(1H, dd, J 
=6.0, 11.4Hz), 4.29UH, dd, J=1.8, 11.7Hz), 4.34(1H, m), 5.10(1H, d 3 3=7 
.8Hz), 5.13(1H, d, J=5.1Hz), 5.24(1H, d, J=5.1Hz), 5.31(1H, d, J=5.1Hz) 3 

6.89-7.13(3H 3 m). ESI-MS(m/z) :483[M+H] + 481[(M-H)T 
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mmm 1 5 

4-[ (4-xf;i/7i-;i/) v 7u b>-5-^ ^;i/-lH- 1'7 

-3-0-/?-D-^>r3 f^y 

xgl 

2- (4-^^;i/^>^;i/) -3-^V7Yl/"b®^ 
^»!|9X@ 1 ^I^Iil^bT^ 4-x^JK>X7^rt K 3.0g £ffll>Ts gfitl 
t>3. 9g(15.7mmol)&#fco 1R^70% 

! H-NMR (300MHz, CDC1 3 ) 5:4.15 (2H, q, J=7.2),3.76 (1H, t, J=7.5), 3.12 (2H, 
d, J=8.1), 2.60 (2H, q, J=7.8), 2.19 (3H, s), 1.21 (6H, t, J=7.2) 

i,2-^bFD-4-[ (4-x^i/7i^;v) y^;i/]- 5-^^;v-3H-t:^y-;i/- 
3 -;t><7>£rj?£ 

»^J9xa2 ^liI^^bTs 2- (4-^^;i/^>^;i/) -3-^v^ 

h3.9g £^Ts BflMfcS.lg (14. 3mmol IR*91% 
'H-NMR (300MHz, DMSO-tf/?) <5 : 7.06 (4H, s),3.49 (2H, s), 2.52 (2H, q, J=7.8), 
1.99 (3H, s), 1.33 (3H, t, J=7.5) ESI-MS(m/z) : 217[(M+H) + ], 215[(M-H)"]. 

Jim 3 

4'-[ ^-Jl) *^)l]-5'-*^J\s -lH-f vV— ;i/-3'-0- (2,3,4,6 

h^^>^)]y) -/?-D-^;i/nb^y^> 
^SlB0j9xa3 fcHflftfcbTs 1,2-^fc h*D-4-[ (4-x^l/7xrjp)) ^ 
;i/]-5-^?-/V-3H-t"7y-^-3-t> l.Og (4.6mol)$JEVVT\ @»2.3g 
(3.1mmol) £?#fco W62% 

'H-NMR (300MHz, CDC1 3 ) (5:7.10-7.34 (20H, m), 7.07 (2H, d, J=8.4) 3 6.97 (2H, 
d, J=8.4), 5.23 (1H, d, J=6.9), 4.44-5.00 (8H, m), 3.56-3.80 (8H, m), 2.50 
(2H, q, J=7.5), 2.08 (3H, s), 1.13 (3H, t, J=7.5): ESI-MS(m/z) : 739[(M+H) + ], 

51 



WO 02/36602 



PCT/JPOl/09555 



737[(M-H)-]. 

4' - [ (A-^)vy ;v) ^f;v]-Hv7DW-^^i/ -m-t. 0 ^ 

y_ ;V -3' -0- (2,3,4,6-^ h^>S>Vl/) -jff-D-^l/nK^y^PO^ 

»J9lg4fc»b^ 4' - [ (4-^)17 ^=.JV) 
;V-lH-b o ^^-;i/-3'-0- (2,3,4,6-^ V 5 -jS-D-^K? 
^>M.9g (2.6mmol)^fflV^Ts BW*1.6g (2.0mmol) &»feo i«79% 
Mitt (300MHz, CDC1 3 ) <5 :7. 14-7.38 (20H, m), 7.07 (2H, d, J=8.1), 6.97 (2H, 
d, J=8.1), 5.47 (1H ,d ,J=7.5), 4.20-5.00 (9H, m), 3.60-3.76 (8H, m), 2.52 
(2H, q J=7.8), 2.07 (3H, s), 1.37 (6H, t, J=6.9), 1.14 (3H, t s J=8.1): 
781[(M+H) + ]. 
Xfg5 

4-[ (4-^)17 ^-)l>) ^fM-WVT'nWH'-^^HH-^y-;!/ 
-3-0-/8 -D-^3K7;S/ FCD^ffi 

/Pfc>-5'-^^ -lH-t^V-;b-3'-0- (2,3,4,6-^ h^^>^;V) - 
/ff-D-^^^S/ F 1.6g (2.0mmol)^fflV>Ts @6^tl743mg (1.8mmol) * 
#feo *W 87% 

'H-NMR (300MHz, DMSO-^) £: 7.09 (2H, d, J-7.8), 7.03 (2H, d, J=7.8), 5.18 
(lH,brd, J=4.5), 5.11 (1H, d, J=6.9), 4.84-5.02 (2H, m), 4.26-4.44 ( 3H, m), 
3.40 -3.64 (3H, m), 3.04-3.26 (4H, m), 2.51 (2H, q, J=7.5), 2.06 (3H, s), 
1.25 (6H,d, J=6.6), 1.14 (3H, t, J=5.7) : 421[(M+H) + ], 419[(M-H)"]. 



mm 1 6 
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4'- [(4-x^;i/7xr;i/) pWkl -l 5 -p(^;v-lH- fc° 

^v*-;i/-3' -o- (6-±>;W^<h^» ~^-D-^;i/ntr^y^b*©^ 

-5'-* ^-;i/-lH- \l=y y — ;V-3-0- /? -D- 7*;i/3 t°^y F 702mg 
(1.67mmol)£fflV>T> i#7tJ 570mg(1.2mmol)^#feo W 71% 
l H-NMR (300MHz, CDC1 3 ) 6: 7.08 (4H, s), 4.99 (1H, d, J=7.5), 4.24-4.48 (4H, 
m), 3.77 (3H, s), 3.44-3.68 (6H, m), 2.94-3.16 (2H, m), 2.58 (2H, q, J=7.8), 
2.09 (3H, s), 1.36 (6H, d, J=6.6), 1.20 (3H, t, J=7.8) ESI-MS(m/z) : 
479[(M+H) + ], 477[(M-H)"]. 

i (wooi/i6i47 (Dmnm 35) 

4_[ (^vt^p^^^i^) ^^;i/]-5-p<^;i/-lH-t:^v'— ;i/-3-0- 

mum 9 mmcDftteK J; o T-£r/$ b fco 253mg 
^-NMR (300MHz, DMS0-tf£) <5 : 7.07 (1H, d, J=8.4), 6.75 (1H, d, J=8.4), 
5.12-5.20 (2H, m), 5.00 (1H, d, J=3.9), 4.92 (1H, d, J=3.9), 4.42-4.56 (2H, 
m), 3.58-3.68 (1H, m), 3.51 (2H, s), 3.42-3.54 (1H, m), 3.06-3.24 (4H, m), 
2.00 (3H, s), 1.22 (6H, d, J=6.3) ESI-MS(m/z) : 409[(M+H) + ], 407[(M-H)"]. 

mmm 1 - 1 6ot#«ij 1 (D^mcomm^r m^To 
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mmm 1 1 

mSmt^lk lOOmM Mannitol-lOmM HEPES/Tris (pH7.4) Jc» bTffi^© 
^ y hWm£ D WJ^^^IBSiU Wft^OilSSlJlDUt 37 jg-C 30 

— h b^o imM © 7 p u y > ^t$mm~em%L d &^js&f?ih£ mm&u 



i 







1 0'fb^i 

rnmm 2 ©-fb^ 


8 4% ( 1 0/zM) 
3 0% (10 0/zM) 



mum 1 8 

5 MB(Dm& Wistar MH#^— U^— «j&££fc«fc DiiA 
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tzMM Us7??b (DWM 1 kg & fz D 5ml ©&#i h & £ «fc a 20mg/ml gftfcS 

#lbfeo 



2 











1 0 Omg/kg 


2 7 




1 0 Omg/kg 


5 9 




1 0 Omg/kg 


4. 1 


mmmi 


1 0 Omg/kg 


7 3 4 


H»J 1 4 ©fb-£#i 


1 0 Omg/kg 


9 18 


H»J 1 6 <D4h&W 


1 0 Omg/kg 


5 9 8 




3 Omg/k g 


2 9 4 




1 Omg/k g 


2 6 3 




3 mg/k g 


2 8 




1 0 Omg/kg 


1 4 
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n\±mmm 10 ^mmm 14 K^-rm. 
%tcs mum i6 <Dih&mz~D^x&, n^ntzm^m^m^-r^t^m 

#7? 30mg/kg ur(Dimm^^x%mnr^mmmim^'rih^m^ ?k 

fro W001/16147 ^(«#:Stl^lB«S^^TV^V^b^t)^fe2.o 
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i . rta— ustft (ia) x»(ib) rmztiz ^"j—)vmm^k\±^(omwm 



l f a«© h° 5? v"— ;i/ii^f* * » ^ © BJgftj tiffes u a s 

3. HRS* (1A) XfctUB) fc:fc^T\ Yid»hij7;i/tD^f;vST?4)^ nd* 
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4. -*Ws& (1A) Xfct(lB) Sd&OTs Y*«hU7;V^Pp<^;i/aE-CftDs ntf 

5. — jtet (1A) Xfct(lB) Y^h 'j7MDy^VS^^ 




(2) (3) 
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7. (1A) x&UB) /?-D-^;vnt:^y^;va (£© 

8. -flSsS (1A) XfcfcdB) fcl;fcV^ /?-D-?>=i M=y J (£© 

*tt«T;i/3dr^^;v^-;va^ l % b< &^f&07jci£X^T^;Wb£ftw 

9. -J&pS (1A) X&(1B) klife^Ts Y^*iJ 1 ~ 3 

ji^-jiMs mi^y^^ ^t^mun^&x 1 % b< \±mk<D7km&if~Tis 

^X&^gH©:? ^^l/S-eifc !K R1 3 R2,R4 R5 ©^iftifr— o^VND>f 
y^-Trafe^^Xii R1,R2,R4OTR5 ^T7j<JRJI^& Ds R3 

1 0. — (1A) 3m(lB) fc&^Ts Y^^VS-e&fK n^l^feDs X 

#/? -D-^>rj t° 5? y ( ^ vm&mm. 2frt>2 o ©t;i/tj y « 
7M£*ft s ^>;Wb£nwT& £i0 t^Ds zw v7°Pt°;i/*-e$)f3 s R3/^ 

{&m.T)V^jmX^^s R4 £fe&R5 ^y^Jj^Tfe^iw^ 1 §B«0f7^ 
1 1. -#S5$ (1A) X&UB) Sc^Ts Y^^;i/St?feDs n^lT$>Ds X 

A*/? -D-^;i/n J >yfr& ( - ©Sttj^Htifc 2^^,20 y im 

61 



WO 02/36602 



PCT/JPOl/09555 



1 2. — J&5S; (1A) X&(1B) iz&^Ts Y^^;i/*Tfet)> n**lt?&Ds X 

r;i/n^r^*;i/^;i/*x w^>^'f;Hip^iH!nss , e l * b < 
7jcM^T^>;Wb^nTv>-c ; fe J:v>) z^vrnbivi/S^Ds R3^ 

^b^ SiMo 

1 3. (1A) XfcfcUB) fc^SV^ Y^^;i/S-e$>t)s n#lT?&t)s X 

^/3-D-^;i/=/ y ^>;i/* ( d©Sttj^*^c 2 & 2 o ©r;v# y im, i&m 

fii7;i/^-^St$ tK R4 *fet± R5 ft*? vlRJP^-CfeSif^ 1 fB«©t'-7 
y-;i/gg#(*:Sfe{±*0^fl«jK:fF§b-5 

14. -$25$ (1A) Xte(lB) fc&l^Ts Y#*.?Wl/ST"& *K ntfltfeO^ X 
1 5. -$g5$ (1A) Xfct(lB) Jc^Tn Y^^;i/ST$)Ds n#U-e&Ds X 

Tjv n ^> * > ^ >f & a«n 1 $ b < »HQR(Z) 
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ffiftT;i/-Jr-;i^SiTf* R4 isfefc* R5 ^7 y*Jg-=FT?»Slt#S 1 1348© 
16. (1A) Xtt(lB) fcfcV^ Y^f-;i/*fe§V>i± h U 7;i/^D^ 

^7K^M^ ^V7ntVV& 77;V^^SXI±7 i^^fif * R1,R2,R4,R 

4 _ ((4-^^;v^7^-;v) -5- (hU7;i/tn^^) -1H 

-t:^ y — 3-0-/5-D - J *y Y ; 

4 _ [( 4 _ -l-^>^l/-5-h'J7Mn^ 

^ ;V_1H- 1" ^ S J— ft - 3 - O - /3 - D - 7 ^> P ; 

4' _ [(4' - -1' -^>^;v-5 5 -hU7 

;i/^-D^^;b-iH-t:^V-;v-3' -0- (6-*;i/^h^) -/?-D- 
4 _ [(4_3i^;i/7x-;i/) *$-ft] -l- [(4-* F^>7x-^) 

- 5 - h y - p * ih- v 3 - 0 - /? - d - tr^ y ^> 
K ; 
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4' - [(4-^;i/7 3i-;i/) **)V\ -V - [(4 3 -^f^7i-^ 
_ 5 ' _ )> ij ^;^Dp<^;i/-iH-t:^^-;i/-3 5 -o- (6-*;i/ 

stf* h -/3-D- ^>=J t. 0 ^ J */ F ; 

4- [(4-i^V7xr;v) -1-7x^-5 - h 'J7MD^^ 

1H _ y— 3_o-^-d - t:^ j *, Y ; 

4 ' _ [(4' _ 1^71-;!/) -1' -7x-iV-5' - h U7;i/ 

^-pp<^;i/-lH-b'7^-;i/-3 5 -o- (6-*;i/^h^» -/8-D-? 

4 _[ (3-^;V^-D-4-p< b^>:7^;i0 ^^]-WV7"DWH-^;i/ 
4 ' _[ ( 3 ' -yj^m-r Y**/7 *3-M-¥-> f V7*D tVV-5' 

y K ; 

4-[ (2-7 -4-* b^y^-)V) -1-4 MTU }£))/-$- 

ih- tr ^ V — ;v -3-0-/3 -D- £/>3 

4'- [(2-^;v^-d-4-p< h^^7ai-;i/) -T 
-^;i/-iH-t°^y-;v-3' -o- (6-^;i/^ h=^» -/?-D-^f 

^ y F ; 

4-[ (3-7Mn-4-^^7xrjp) ^^]-Hy7'Dli;H-^f;H 
4 »_[ (3'-7MD-4'-^^V7xr;v)^^l/]-l'-^vrnWl/-5'-^^- 

iH-tr^v-;i/-3'-o-(6-73;v^ h^)-/?-D-^;K3t^^> Fo 
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- 3' - o-( 6-* h * t/ ) - /? -D - 3f7;^Fo 

2 i. ai^iia«©K^^-;i/»#fr*fctt*©i^»fcwsb^s**^ 
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